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AMIDINE GOMPOPNPg 

This invention relates tso novel derivatives of 
compounds with opiate receptor agonist or antagonist 
5 activity,- such as analgesic- or related pharmacology dal 
acfeivirty. In particular, the invention relates to 
derivatives of morphine -like opioid compounds in. which an 
amidine group of a parfcicular structure is linked to the 
tertiary nitrogen atom of the morphine -li Re opioid. 

10 

K^KGRQUND OF TOE IWmSTlO^ 

A range of therapeutic compounds are currently 
•used in t-he fereatmellfc of Conditions such as allergies 7 

15 diarrhoea, migraine and o-fchea? pain condition's/ and in the 
treatment o.f congestive heart failure . Ehese compounds 
include compound's with analgesic or related activities, 
such as anti-tussives, ant i -depressants, local 
anaesthetics , anti -hypertensives , 'ant i -asthmatics , anfei - 

,20 histamines ; and anti-serot&nins* 

Many of the therapeutic compounds of the types 
enumerated above have UfideS liable side-ef f ecfcs ; siach as the 
respiratory depression caused by opiates. in palr'feiculasr,- 
many drugs which are useful .for their action oft the 

.2 5 peripheral nervous system have undesirable effects in the 
central nervous 'system. 

Thus opiates are the most powerful analgesics 
JSioWn, -but theiar usefulness is greatly limited by their 
side -effects, including severe respiratory depression, and 

3 0 ability to induce addiction and physical dependence. 

Despite intensive efforts feo design analogues 1 Df 
morphine and related opioids which retain the analgesia 
activity? but Which do not iiave a deleterious effect on the 
centra! nervous .system and the bowel, success has been 

35 limited. We have attempted to modify the ability of 

biologically- active compound's to cross the blood~brain 
barrier by incorporating a highly polar group into the 
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molecular structure* Thus we have 'Sh§Wri that derivatives 
o,f the 2N atom of mianserin comprising a guariidirio cjsrolip 
■show and S^'hyaroScyt-r^'tamine activity? but show no 
detectable activity An the central nervous system. In 
i contrast, a compound in which the 2N atom of mianserin was 
•substituted with a urea group sfci.ll showed pSrohbuhced 
central nervous system activity (Jackson e£ al; Clin, Ex. 
Pharmacol* Physiol.., 1992 _19 17-23 and olir U.S. Patetife NO. 
B if '04 9,-63 7.) . 

10 m >'our International patent application N*6. 

WcT/KU , 9'9/000&2 (W099/388 69) , We Showed that compounds 
obtained by linking a highly charged group tfc> the tertiary 
nitrogen atom of a morphine- like opioid via a Spacer group 
hot bnly have -reduced 'central ^ide=e.£ f ects , but retain 

25 activity at desired peripheral receptors. We believe that 
this is a result of the decreased lipophllioity of the 
compounds,, and their resulting decreased ability t-6 
penetrate 'the blood-brain barrier. In particular, those 
♦Compounds which 'sh'ow activities at opioid receptors 

'20 tailed fe'road analgesic activity, contrary to the 

previously accepted state of the art, which teaches that 
the analgesic effects of morphine -like opioids are mediated 
front the CNS . The selfecti^ifcy of these compo^hdd 1 fo* 
peripheral opioid receptors -not only makes them useful for 

25 the treatment of pain without gedatiVe §r addictive 

&£ fects,, but .also imay make them Useful for treatment of 
and related immune deficiency diseases. 

We have now surprisingly found that a particular 
range of -compouhd^ of a fiew structure have remarkably high 

SO analg^@ie adtivity, accQmpafiied by reduced toxicity. These 
pe>mpP\aft<i§ also have the desired decreased ability to 
pen-et^atfe thfe blbod-bilaiTi bairSrie*. 



SfoMM&RY OF THE INVENTION 

In a fiarst aspect, the invention provides a 
GompounS &£ Cosmuia 'I- 

YN X (NH) n =-G^ 

in Which 

'YN is a morphine =*Like opioid radical; 
X is ~ 'a direct bond,- 
10 - an. optionally substituted, branched, 

■straight -chained or cyclic alkylerie 
having from 1 to 6 carbon atoms, 
optionally containing one or two 
heteroatoms in the alkyl chain, or 
3»§ - an optionally substituted, branched or 

straight- chained cilkenylene having from 
4 to 10 Gailbbh atoms; 
R and R* are independently .hydrogen, Srlkyftf 
.substituted .alkyl, AlfcBtife/ substituted alkene, alkyne, 
2 0 .substituted .alikyfie,- .a3ryl 7 substituted aryl, heterocycle, 
substituted .heterocycl'e or -cyano; or a pharmaceuticalXy 
aSGepfeable salt, hydr&ttej solvate, pharmac-eutacally 
a'G'Gept,abl«e "derivative, £> r i:fc> -drug 7 fcsautomea: and/oa: isomer 
thereof , and 

25 n is 0 when X is said direct bond, n is 1 when 

X is said alkylene osr alkenyleue = 

Preferably R is H, alkyl, phenyl, substituted 
phenyl., heterocycle or substituted heterocycle-. 

Preferably R J is M, alkyl* substituted alkyi, 
30 phenyl, substifeu&ed phenyl, freterocycle oi* substituted 
heteroGycle . 

It is prefe-rieed that at least one of R and R 1 is 
not Hr. Et is moafe preferred that R' is iiot H. 
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Preferably, at each instance, the heberocycle or 
,s.ubstitufe£d Ret-eroGyoIe is heteroardmatic olc substituted 
fi§ t§r &ar oma t i c ? r e'sp ecfc i ly . 

Preferably the siafest-ituent on the aryl or 
5 toefeeroaryl group is a c a » 6 alkyl garoup such as mefehyl or 
ethyl, h-aloalkyl (including di- aTid tri- haloalkyls, such 
as trjUf jLuromethyl) > hydroxy? amifio, alkoxy, halo'alkoxy, 
cyano, nitro, aikylthio.? -thiol of "halo. 

Where the a-Lkyl ? alkenyl 02: aXkynyi groups 
3.0 referred r to above are substituted, the preferred 

sub's t it ttenfcs are aaryl, substituted aryl, heteroaromatic , 
substituted hete^oaromaMG, haloaikyl (including di- and 
tarsL - haloalkyls, such as terif luromethyl) , hydroxy; amifto, 
alkoxy,, haloalkoxy, nitrfc,, alkyl fehio, thiol 7 cyano or halo. 
3.-5 Most preferably,? Ln the case of R' being al^yl or alkyl 

'substituted witR aryl , the preferred substitue-nts on the 
a'ryl group (when aryl is 'substituted) are one or more 
iseiecfeed from aLkyl, h-a^o, altooxy, hydroxy, natrb 7 cyano 
•and alleyl th.i'6 . 

£'0 According to one embodiment-, X is said alkyl efie 

a*ad u is 1. 

£ref eratoly? the Radical YN- is a *&aieal of 
Formula II or FormuJLa 22 Z: 



SB 



*5 




where&n* 

35 i,s H, 'Ci fc4 alkyl, C^s alkaTaoyl, G^ca^bbxyalkyl , or an 6- 

protecting garolyp; 
R B ifl ff„ OH, protected hydroxy. 



10 



30 



35 
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Ci^alka-nOyLoxy or Ci^alkoxy ; or, When C6 does not have a 
double bond to C"7 , and does not have an eiidoetheno or 
endoethaaao bridge to Gl4, R b may b'e =0 or sCH 2 ; 
R c is H„ OH or protected hydtEbxyj 
R a is H or C-i-4 'alkyl; 

R* is H, CN, Ca^alkano^l , 'Gi-^alkoxyGarbonyl , G^b alkenyl; 

/ 

C— R9 

OH 

in which R* is H, a.ikyl-,- aryl, or alkaryl / and R 9 is Ci« 8 



alky.1, C^e^Llkefayl, C 2 .*<>alkynyl , each of these fchSree groups 
being optionally substituted by aryl, of R 9 is substituted 
a-ryl (the substituent (s.) on the aryl groug> being chosen 
15 fifom haloi alkyl, Qi_ 4 aikoxy, ftaloalkyl) , tetrahydrofuranyl , 
da- 4 alkoXy; 

wherein the oxygen between C4 and may or may not be 
present, a»s represented by the broken lines; wfteirein the 
braoket-s around the group between C'6 and Gl4 represents 

2<0 that the group may or may not be present, and When present 
th£ .grpyp "may be an endoetheno or an erfdoe th&no bridge, as 
represented by the broken line; and wheifeiri the dashed line 
between C6, C7, C8 and Gi4 represents that there is or are 
either -zetfo, one or two double bonds, witla the on£ double 

.2 5 bond being either between C6 and C7, or C7 and C8, and the 
two double bonds being between C6 atid C7„ and C8 and Cl4 ; 




wherein 
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R* ife H or Gi» 4 alkyl; 

R 1 ig OH, C3i-4 alksmoyl or alkyl ; 

is ®, OH, fca-4 alkoxy, Ci-4 ^Lkanoyl ? alkanoyloxy; Gi-- 4 

carB^acyaUryloxy -or pirot'ectfed hydroxy; and 
J> R k is OH, or protected hydroxy; 

and wherein fehe two dashed lines represent that the fewa 
bon'd's may be bo'th present -or b'6th ab's'ent * 

In one embodiment of the invention ? the radical 
YN- 'is & radical of -formula II. 
10 Preferably, the radical YN- is a radical of a 

dompott-nd selected from the group consisting of morphine, 
codeine > heroin , ethylmorphine , 0=carboxymethylm6rphine , 
O -adettylmorphine f hydr-ocodone hydromorphone , oxymorphoile , 
dxycociene, >d!hydrocodeine } thebaine, metopon, etorphine, 
IS race tor phine., ketdbemidorie > e€hoheptarzine ? dipreftorphine 
OM-SOSO) ? "buprenorphine,- phenomorphan, levorphanol- , 
pent-azoGine, epfcazocine, me'-fcaSocine, dihydroetoarphine and' 
•ai^yd^oaceeoSphine . 

Preferably the radical YN- is a 'radical of 
2 0 imorphiJie, codeine; buprenorphine or diprenorphi-ne ♦ 

Particularly preferred compounds are as follows: 




2S 
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B Z <= alkyl.? halo., aXRoxy, hydroxy, cyano? nitro? alkyl 

In a Second aspect, the invention provides a 
process for the preparation of a compound of formula T 
•defined a&ove which includes £he step of reacting a 
10 precursor for the radical YN- or "SN-X-NH- with a precursor 
for the radical 




in which 2£N-„ X l7 R% R u atad n are as defined iti formula 

as I. 

Hie reaction preferably includes the step df 
Reacting or 2N-X-NH a with a compound of formula 
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iLfci Which R and R / axe as defined foT the* compound 
&£ f'tfrroula I, and R'~ ; is alkyl, substituted alfcyl, 
aryl or .substituted aaryl? to fblrm a CoTr^ound of 
Formula -I . 

1 

AGGording to a thi,rd aspect, the invention 
•provides a pharmaceutical or veterinary composition 
<3omprisi;iagr a Compound according to formula I ; together with 
a ^hamaoeuti'dally or 'vet'erina-rily acceptable carrier- 

iO According to a fourth aspect, the invention 

provides a method of treatment and/ or prophylaxis of a 
•condition ©r symptom that i,s inhibited, reduced or 
alleviated by opioid receptor activation; comprising 
administering a therapeutically effective amount of the 

i§ compoutid of formula T to a 'subject in Heed thereof . 
P^ref earably, the method -involves t'he treatment and/or 
pro^hyl'axig of pain in the peripheral nervous system with 
comparably less or no activity on the central neiv^us 
system-. 

2*6 According to a i-ifth aspect, the invention 

provides a 'method of inducing" analgesia, comprising the 
Step of administering an effective amount of a compound of 
fozrmUl'a 2 t-o a subject in need of suoh treatment. 

According to a si^h aspect, the invention 

2E providers the use of a dofnpaund of formula I ih the 

'.manufacture of a medicament for the treatment and/or 
prophyLaxis of a condition or 'symptom that is inhibited, 
.reduced or alleviated by opioid receptor activation. 
Again, the <cbnditioli or Symptom is preferably pain. 

30 The present invention also provides a compound of 

formula X tor use in the treatment and/or prophylaxis of a 
oonditib~n oT Symptom that is inhibited, reduced or 
alleviated by opioid receptor activation, such as pain* 

The p3fe*sent invention further provides use of a 

3 5 compound lEor formula Z as an analgesic. 

^h'e pTegfeftt invention further provides a method 
of reducing the cental 1 nervous system activity of a 
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"mbarphine- like opioid conipr'ising the step of linking the 
nitrogen afcom o;f the ffiosrphine-llke opioid to tife Sradical 



,.NR 

. // 
■ X (NH)„ 

R " 

S in which X, R, R 1 and n sure as defined above. 



DETAILED DESCRIPTION OP THE INVENTION 

» 

A number of feferms of the art a£*6 used in this 
10 specification and the Claims, and they are described below 
f6r coirtplete under standingf of the scope of the invention. 

The word "comprising" means * including but .not 
Limi1fee& to" , 'ana the Wolrd xv 5-5mpr-is'es'' has a corresponding 
meaning . 

1-5 The term "aryl" refers to single? polynuclear , 

•conjugated and fused residues of aromatic hydrocarbons 
preferably having '6 to 20 carbon atoms, such as phenyl, 
biphenyl, terphenyl, quate5rphenyl , pheiioxyphenyl , naphthyl, 
anthryl and the like. 

20 The term "alkyl" refers to a .straight chain * 

branched, mono- or poly-cyclic saturated hydrocarbon chain, 
preferably having from 1 to 10 carbon atoms, most 
preferably 1 to 6 catbon atoms sllch as mefchyl, ethyl, n- 
propyl,, isop3ropyl> n^btityl,, seconda5ry butyl, tert*- butyl, n= 

2£ heXyl., n-heptyl, Si-octyl, ft- decyl, ii^dodecyl, 2 = 
ethyldodeGyl fcfefcradecyl , cyclopropyl , cyclobutyl , 
cyclopentyl., cydshexyl and the like, Unless otherwise 
Indicated. In some instances, the alkyl groups are said to 
be Ci-/ 4 alJcyl groups. When this term is used either alone 

30 6*f in a 6ompound word su'dh a£ " r optibricilly substituted Ci. 4 
al'koxy" , this term rafers to straight chained, bif&ndhed or 
cyclic hydrocarbon groups having from i to 4 carbon atoms . 
Illustrative q£ .such alkyl groups are methyl, ethyl. 
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propyl? isopropyl, butyl.? isobufcyl, sec-bufcyl? cyGl ©propyl, 
<Gy<Gl'obWtyi and tert -butyl. 

The t-ferln x \alkenyl' 7 refers tfc> a straight chain 
branched,? mono- or poly~ cyclic unsaturated hydrocarbon 
5 Chain, preferably .having from 2 t»o iO carbon atoms, most 
preferably 2 to 6 carbon at-oms such as vinyl, l~p-ropenyl r 
1 = an^ S-bTtfCSHyi, 2«methyl-2-prop^nyl , i=pdn.tenyl ? 1- 
hexehyl, 3-hex*enyI, l-he*p : teff5yl , 3=he£tenyl ? 1-ocfcenyl, 1- 
&olx&Ayl, 2~nonenyl, 3-nonenyl, i-decenyl, S-deoenyl, 1?3- 

'! 0 bBfea&i eny 1 ., X~ 4 , penfadi e nyl , 1,3 -hexad i eny 1 , 1 , 4 

hexadi-enyl , Gyclopentenyi , GyGlohexenyl , Gyoloheptenyl , 
Gy-Glo'octenyl .and 'She like, unless otherwise indicated. 

The term *alkynyl' v SrefeTs t-6 a straight cfhain, 
branched,? mono- or poly- cyclic unsaturated hydrodarbdn 

15 Ghaiji? preferably having ftotn 2 trO 10 carbon atoms, most 

preferably '2 to -6 cartoon atoms such, as ethynyl, l=propynyl, 
1- and 2-butynyl., 2-methyl-2^propynyl 7 2-pefltynyl f 3- 
penfeynyl , 4 -pefrtynyl ., 2~hexynyl ? B -hexynyl , 4 -hexynyl , s - 
hexynyl 1 0-undeaynyl 7 4 - ethyl - 1 -og tyn= 3 - yl f 7 - dodecynyl , B - 

*2Q dodecynyjL, 10-arodeGynyl , 3-methyl-JL -dodecyn-a-yl, 2- 

tri^dynyi., ll-tridecynyl , 3-te'Eradecynyl, 7-heXadecynyl , 
3 -OGt^decynyl and the JiJce? unless otherwise indicated,* 

'The terms *alkylene" , "alkenylene" and 
^alkynyLene'' are felie divalent radical equivalents Of the 

tfe terms *aLkyi" ? "alkenyl' 7 and "alKynyl*, respectively. The 
1rwo r bonds connects ixig the alky! ene, allcenylene otic allcynylene 
feo the adjacent groups may comfc from the- same daEbon atom 
or dif ferent ca*rbd,n atoms in the divalent x'a.didal . 

The term ^heterocyGle" refers to a cyclic alkyl? 

3© alkenyl or alkynyl group o'f from 1 to 12 carbon atoms 

containing at least one he't^afoafcom selected from oxygen, 
nitrogen and sulphur. Examples include unsaturated 3 to 6 
inember&d RefcSromonocy^iiG -groups containing 1 to 4 nitrogen 
atoms? gU'ch as, pyrrolyl, pyrrol Lnyl, iffiidazolyl, 

.15 pyraSoiyl., pyridyl, f>yrlmidinyl , pyraSinyl, pyrldazinyl, 
tria-zolyl .or tetrazolyl; 



- 13 - 

saturated 3 to -^-membered fretexomoriocyclic groups 
containing 3. to 4 nitre>g6n atom^, Such as, pyrrolidiftyl , 
imi-dazolidinyl? pipexidino or piperazinyl ; 

unsaturated -condensed heterocyclic grbups 
.5 Goni&aiiftifcg A To 5 .nitrogen atoms, such as? indolyl,. 
isoindolyl,; indolizinyl,, benzimidazolyl } quinolyl, 
isoguinolyl ; indazolyl, benzotriazolyl or 
*te t ra'zo i6py n da z iny 1 ; 

unsaturated 3 to 6 -"member ed he ter ©monocyclic 
10 group containing an orxygen atom, sUcft as, pyranyl or fUityl; 

unsaturated 3 to 6-membered hetermonoGyoliG group 
containing 1 to 2 sulphur atoms, Sufeh as, thieriyl; 

unsaturated 3 to 6 a memberea heteromdnocyolic 
group containing i fco 2 oxygen atoms and A to 3 nitrogen 
IS atoms, such as, oxazolyl, Isoxazolyl or oXadiazolyl ; 

saturated 3 'to ■e-membered heteSromonocycliG g'ifoup 
oont-aining A 'to 2 oxygen atom? and 1 to 3 nitrogen atoms, 
su'Sh as. j morpholiriyl; 

unsaturated condensed heterocyclic group 
M containing 1 to 2 oxygen atoms and I to 3 nitrogen atoms, 
sUdh as, .benzoxazolyl o:r benzpxadiazolyl ; 

unsaturated .3 to '6 = membered heteromonocyclic 
group coata-ining 1 to 2 sulphur atoms and A to 3 nitrogen 
atoms, such as, thlazolyl or thiadia.zolyl ; 
2^ saturated 3 to 6-meffibered heteromonOdyclic group 

containing 1 to 2 sulphur atoms aTid 1 to 3 nitrogen atoms, 
such a-S/ thia-2olidinyA j and 

unsaturated condensed heterocyclic group 
containing i to 2 sulphur atoms and 1 to 3 nitrogen at-omS, 
3 0 .such fcs, benzothi&zolyl ox benzothiadia2olyl heteiroatom 
selected from Oxygen? nitrogen and sulphur. 

The fcerm "heteraromatio" refers £3 any of the 
unsaturated heterocyclic compounds defined above which are 
also Aromatic. 

35 Suitable substituents include halo, aXkyl, 

alkene, alkyne, airyl, heterocyclic*, haloalkyl, haloalkene, 
haloalkyxie, acyl, fecyloxy, hydroxy amino, substituted 
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amino 'gSrb'ups such as NHadyl, alkylalnino, 6yano, nitro, 
thib, alkylthio? crax&oxy, sul phonic acid, siilphoxides , 
sulphtfnamides , quaternary ammonium groups arid alkoxy groups 
suoh <a's -metho'xy,- alkeftyloxy, alkynyloxy haloalkoxy, 
5 haloalkenyloxy, fialoalkynyloxy arid aire preferably F, Cl, 
hydroxy, Civt&lKOKy# Gi-- 6 aikyiamin€> o5: cafboxy. 

Halo will be understood to mean G'l, F, Br or I. 
Tfae t-e;rm ''optionally substituted" defers to a 
gYOUp ffiay or may not be further substituted With one or 

10 more groups selected from alky!,, alkenyl., alkynyl, a:ryl > 
halo? haloalkyl , haXoalkenyl , haloalkynyl, haloaryl , 
hydroxy, alkoxy, alkenyloxy , aryloxy, benzyl oxy, 
haloalkoxy? haloalkenyl oxy, haloaryl oxy, nitro, n±tro&lkyl , 
iaitroalkenyl , ni'fc'roalkynyi,, nitroaryl , nitrohetexocyclyl 

1-5 amino, alkylamifro, dialkylamino, alkeHylamino, 

alkynyl amino? aiylamino, diarylaffiino, b'enzylamino, 
dibenzylamirio, acyl, 'alkenylacyl, alJcynylacyl , alrylacyl, 
acyiamino, diacylamino? acyloxy, alkylsulphottyioxy, 
arylsulphenyjLoxy ) heterocyelyl , heterocycloxy , 

20 heteroGyGlamirno? halbheterocyclyl alkyisulphenyl? 
aryl'sulphelay 1 , carboalkoxy ca^rboaryl 6xy , mer<2 ap t d , 
alkylt.hib r &enzylthio, acylthio, phosphorus -containing 
groups and the li.k£. In some instances in this 
specification, where substituenfes may be present, preferred 

25 r substi*tuerits have been mentioned-. 

Protecting girfcUps may in general b£ c-hosen from 
any of 'the groups described in the litexatuYe or known to 
the skilled chemist appropriate for the protection of the 
cproup in <5uesti6n, ar*d may be introduced by conventional 

30 methods * 

Protecting groups may be removed by any 
Convenient method as described In the literature or krtowri 
to th£ skilled chemist as appropriate for th6 removal of 
the protecting grbup in question, .such methads being chosen 
35 so as bo effect removal of the protecting gifSup with 

•minimum disturbance of groups elsewhere ifi the molecule. 
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Examples of hydfoxyl protecting groups include 
I^>wfeSr alkyl groups (eg-. t» butyl ) , lower alkenyl groups (eg s 
a-llyl) ; lower a-lkanoyl groups (eg* acetyl) ; lower 
■alTsoxycarbonyl groups '(eg. t - but ©xy car bony 1) ; lower 
5 ^JlikenyloxycarlboKyl g&oMp& (eg. .allyloxycarbonyl) ; aryl 
lower klkoxycarbonyl gfo'O&d (>eg. benzoyloxycarbonyl , 
imet-h65^ben^l65^carB6fiyl , 6^ni"6robenzyl6xycarb'6nyl , jp~ 
nitroVenzyloxycarbonyl) >• tariL (lower alkyl) silyl (eg. 
trim'et'hyl silyl, t-butyldimethyl silyl) and aryl lbWer allcyl 

10 (eg. betlSyl) grolips. Aft acetyl group is preferred. 

Methods appropriate for removal of hydroxy 
protecting «groups include,, for example, acid-, base-/ 
metal*- br enzymically-'Gatalysed hydrolysis, fol* groups such 
as p-nitrbb'enzyloxycarbonyl , hydrogenatibli and for groups 

3.S .su'ch as o-nitrobenzyloxydaFboftyl , phbtblyGibally 

'The term "morphine^like opioid' 7 is used , herein in 
it,s broadest sense and refers to any compouncis, jiatural of 
•synthetic, having a "morphine -like action-. The term 
enGSmpas^es Tubrphi-ne and its natural and .semisynthetic 

'20 derivatives , together with other chemical classes of drugs 
with pharmacological actions similar to those of morphine. 
Compounds in these groups have Sigbnistib {including 
competitive o"r £>arfcia,l agonistic) activity on at least one 
b'f the bp.ia.fce receptors. Sende, these compounds variably 

2-5 . have the bapabity to produce analgesia, respirator 

depression, gastrointestinal spasm and/b5r mbrphine-like 
physibai dependence. Groups o;fi compounds in this class 
include morpftinans (in which the C7 to C8 double bond is a 
Single t>ond, and optionally the ether oxygen between 

,30 positions 4 and '5 is removed) , the mbrphinbnes and 

dihydrpmorphinones (An which the OH at C6 is replaced with 
=0, and optionally the G7 to C8 double bond is a single 
■bond, and also optionally £he ether oxygen between C4 and 
C| is not present), the Diels-AldeT adducts of thebaine (in 

3S vhich tbeare is an endoefchen© bridge between G6 and Ci4, or 
Sn 'endoethanp bridge between C6 and C14 , arid optionally ^ 
G7 substitution) ., bfemzbmbtfplaans (in which fehe cybloallcene 
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•ring -and t,he tetrahydrofuaran arings are absent) and 
phenyl piperi dines . Such compounds are well known in the 
arfi:; see for ex r atapl'e "The ^Pharmacological Basis of 
Th-erapeutid,^" (ed. G&lman et al; 7 th edition, 1985, 

5 chapter 2*2) . It will be fclearly understood that all of the 
compounds set 'out in Table 1 of "PCT/AU99/00062 are suitable 
for use in the invention. 

The 'radical form of the morphine -like opioid is 
constituted by the morphine- like opioid with the atom e>r 
10 group €>n the nitrogen of the morphine -like opioid removed? 

Structurally , the morphine -like opioid radicals 
include the radicals of formulae II and III defined above. 

The radicals encompassed By the Structure of 
,F.iguSre II tnay be divided ififcb a number of groUp§: 
15 (a) the morphine derivatives in which there is a single 

double bond between £7 and C8 tor C6 and C8, 7 as in the 
case of pseudoGodeine) } and there is no bridging group 
between C6 arid C1'4'; 
(b) the mbrphinan derivatives in which there are no double 
2 0 bonds betweeh any of G6 , CI, C8 and C14 ? and no 

bridging group between C6 and Gi4, (including dhe 
subclass in which R b is H, and another in whiah R B is 
-CH 2 ) 

(g) the morphinbne derivative^, in which R b is ^0, and 
2S there is no bridging group between OS and G14 

(including the subclass of dihydromorphinones, in 
which there are also no double bonds between any of 
C6, C7, 'C8 and Gl4) ; and 
(d!) the fchebaine derivatives (Diels-A-lder adducts of 
30 tilfebaifle) , in which there is an endoetheno or an 

en'ctoe thano bridge between C6 and CIA (including the 
particularly important subclass where R* ig (figure) ) * 
The radicals encompassed by the structure of 
Figure ItS may be divided into a number of groups 
35 including* 

:(e) th§ benzombrphan derivatives , in which the bonds 
represented by She broken lines are present; and 
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•{£'») the ph'e^nylpipfe^idin&S, in which the bonds represented 
•by £he broR^n iafies are not present (including the 
H%/StASiaaaz subclass in which is Ci»4 alTcatioyl) . 

'For bh§ synthesis d£ the compounds of formula I, 
! 5 .the precursors ' for radical components are Utilised, A 
'precursor for a radical i*S either.* 

^a compound containing the radical cotafpled to a 
functional groikp that is ireftio^ed during 
areaetion feo Gfetople the Radical to ano their 
I© radical j &r 

a compound from which the radical is formed by 
chemical -rearrangement during 4 the reaction, 
with removal of an -atom oaf group from the 
compound- 
lS Wpt the first ty£>e of precursor, suitable 

functional 'groups deipelad on the reaction being conducted, 
and may for ins'tane-fe Be hydrogen, an amine 7 halegeh, 
alcohol,? -and i st> forth. 

It Will Ibe appreciated by those skilled in the 
■2t> art that the dbmpourids of formula I may be modified to 

;pro"\fide jpharmaceuti-aaily acceptable derivatives thereof at 
any of the functional groups in the compounds of formula I . 
Of particular interest as such derivatives aare compounds 
modi/fiLed at the ca^boxyl function, hydro5cyl functions or at 
2% the g-uaftidiiro o'r amino -groups? Thus compfoiffids of interest 
include Gx 0 .galfcyl esters, such as methyl, ethyl, propyl oa? 
£.s'opropy3, esters, aryl esters, such as phenyl, benzoyl 
-eSbe-rs^ &Tid Ci,$ac^tyl esters o'& the dcTmpounds Q'f formula 3?. 
Consequently, the term "pharmace'utically acceptable 
3*0 derivative 77 means any pharmaceutical ly .acceptable salt,- 

esfcer G>j? salt of Such ester of a Compound of formula I olo 
any other Compound which,, upon administration to the 
^recipient; i§ capable of providing (directly 6r indirectly) 
a 'Gon\po'Ufrd of formula I or a biologic-ally active metabo-like 
Ss or residue thereof. 

gha^m&ceutically acceptable salts of the 
•'compounds 5f f5frnuia T inq.Lude tJkose derived f^5m 
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pharmaceutical ly aGdeJfeabLe cafei®rasj inorganic and '©-rganiG 
a'oidfc send feas^ . Example^ of pRaSnacau'felcally acceptable 
S'alfeiS include salts of pharmaGfeutiGally acceptable cations 
sttcft as sodium., pottSkSSiutii, lithium, calcium? magnesium, 
3 .ammonium and a Iky 1 ammonium; .aSid addition salts of 
•pharmaceutical ly acceptabl-e inorganic .acids such as 
hydrochloric , -drfcTiopliosphoriG , sulphuric , pTab^'holrid , 
nitric, c-arfeoniG, 'boric, sulfamic and hydrobrbmid acids ; or 
'salt's 'o£ pharmaceutically aooeptable organic adds suG-h as 

3& .a'G'etic 7 propionic butyric, tartaric mcileic, 

hydroxyrrtaieic-, fuma-ric* citric, 1'aGtic, muoic, gluconic , 
benzoic , succinic f ox&lic y phenyiacetic methanesuiphonic ? 
^rihal'omefcha^esulpholiiG , toluenesfaljahbnic f 
benzenesulpfioniO, salicylic &\21phaniliG , asparftic, 

IS glutamic, -edetiG, stearic, 'palmitic, oleic, lauric 

pantothenic, tannic, ascorbic and valeric acids s Some of 
the acids «men-kib*ned above S'UGh as oxalic .acid; While not ill 
theTft§'elves pharmaceutic ally acceptable,, .may fee useful ±tx 
fcfee preparation b£ salts useful as intermediates ih 

2 0 obtaining -'compound's of the invention and their 

jpharmaGeutifeally .accfep table afcid addition salts. 

The term *p<ro-drug r ' i's used herein in its 
b'roadert sense to include Ghb^S cbn\pounds which are 
'c-bfrv&rfc'ed in vivo to compounds of Formula I* 
25 The Eeriri "tautomeof" i.g used herein in its 

broadest .sense to indludd ddliipbim&s bf Fb3nmila I Which are 
capable of existing in a .state of ecjttllibriUfn between two 
iso'meirid f ©rmd , S^dh dompouads may differ in the bond 
Connecting two atoms or groups and the position of these 

3 0 atbms b:r groups in the doltipolind.. 

The term "isomer" LB li-Sed herein in its broadest 
•sense &*ad includes sttrUcfcU'ral f gebme-ferld and stereo 
isomers* Jk's the compound >bf Formula I have ofie or InoSre 
'Ghiral centres, it is capable of existing in fenantio*me r 2ric 
3 E forms - 

Some compounds o£ the invention are optically 
Motive, ^nd At wiii be cleanly understood that both TacSIniQ 
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•mixtures and isolated stereoisomers are within the -sco£e of 
the inveiifci'on. A method of separating enantiomers of 
mianserin-like compounds with a guanidino=»type substituent 
is disclosed in our International patent application 
5 IVoiFCT/AUSiS/OOM^ (W09 9/1676*9) , 'and 'could be used with the 
fcbfriJpoUhds of the invention-. Other methods of Resolution for 
amirto compounds are summarised in Chapter 7, Separation of 
Stereoisomers. Resolution. Racemisation, pages 297-421 of 
SiIjs Eliel., iS.H; Wilen and li-.N-. Madder, S'tereocftemisty of 

10 Organic Compounds, Wiley* Inter science, New York, 1994. 

The compositions of the present invention 
c^tripri'se at least 5ne compound of Formula 1 together with 
one 'or mo're ipharmaceutieally acceptable carriers and 
•optionally other therapeutic agents. Each carrier, 

IS diluent > adjuvant aiad/or excipient must be pharmaceutical ly 
^acceptable" in the sense o.f being compatible with the 
o'tTiex ingredients of the c-bmposition and not injurious to 
the 'subject. Compositions include those suitable for oral, 
rectal, nasal, topical (including buccal and sublingual), 

2 0 vaginal &r parenteral (including subcutaneous, 

intramuscular, intravenous -and intradermal) administration. 
The compositions may conveniently be presented in unit 
dosage form and may be prepared by 'methods well known in 
the art of pharmacy-. Such methods include the step of 

2S .bringing into association the active ingredient with the 
carrier r w"hiGh constitutes one C5f more accessory 
ingredients. ITi general, the compositions are prepared by 
unif Mrmly and intimately bringing into association the 
active ingredient with liquid 'carriers, diluents, adjuvants 

3D ahd/o'r excipient,s or finely divided solid carriers or bbthi 
•and then ,lf neee^sary shaping the product. 

The compounds of the present invention may be 
used to treat a Condition ojf symptom that is inhibited, 
reduced 65? .alleviated by opioid 5reCeptor activation. This 

35 refers to conditions or symptoms that are associated with 
one fcir .more o£ the .nervous system, Vagfcular system, 
gastointeistinal system, pulmonary system and heart. 
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Examples of s-u&h condition's a-re pctiri/ pulfftSnary edeffia afid 
diasrrh&ea * 

Xfe will bs under,st66d fcfta'fe the Brain and spinal 
cord are CN«S org-art'S \tfhidh lie principally inside (central 
S feo) the blood brain barrier* Accordingly? an agent with 
"reduced or no GN'S activity" vill a*ct primarily Wifch cells 
o£- tissues of fehe body which lie outside (.peripheral feo) 
the blood brain barrier. The specificity fo^r "reduced of 
no CNS -activity* may be a Result ©f the i-nh-i-bition of the 
iO ;pas i sage of the 'agenk from fehe citc'ulation across the blood 
brain barrier into the CN§ ? 

The term "subject" as used herein refers to any 
animal having a disease o*r condition WhiGh requires 

treatment with a pfeafima^wfei^ally-a-ffGivfe agemt.. The 

15 -SUbljecfc may be a mammal, preferably a human, or may Be a 
domestic or companibTi animal . While it is particularly 
contemplated that the compounds of the invention are 
suit-able for use in medical fcSreat.ment of humans, it is also 
applicable to veterinary treatment, including treatment o;£ 
'20 GompariioTi 'animals such as dogs and cats, and deities t id 
animal.^ sai'Gh as "houses, ponies 7 donkeys, mules, llama,, 
ajjpaoa, .p.i-gs ; cattle and sheep, or 'zoo animals such as 
primates, ,f'fel.id's ; feanids,- bovids? and ungulates* 

■Suitable mammals i'hclude members of the Orders 
,-2l Primates , feodenfti a , L-agemorpha , 'Ce&acea Gairfri vora 

Perissoda'Gtyla $md Artiodactyla . Members of the Orderd 
Perrissoda-Gtyla and Arfeiodactyla are particularly preferred 
betiauSk of thdir •similar biology arid economic importance . 

For example; Artiodactyla comprises approximately 
5:0 tLS'O living >srpecie.s distributed through nine families: pigs 
{S-uida^) , peee-aries (Taya-S'snaidae) ? hippopotamuses 
OHiippopo-tamidae) , camels {Camel idae) , Ghevrotains 
{Tr'agUlidae) , gilraf f as ahd dkapi (Giraff idae) , dee^ 
(Gervidae) , p.rongho5:n (Ah'fcilocap^idae) , ' and cattle, sheep, 
35 gea&§ and antelope (teovidae.) . Many of these animals are 
used as feed animals in variduS Countries. M5.3fe 
important ly., many oi tfe£ eesjiblni dally itnpo!rta5ifc aiiimals 
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•s-uc-h S3 «goa;ts ? sheep , date tie afid "pigs have very similar 
<kidlog2? and share high degrees of genomic homology. 

Thfe Order Perissddaefiyla comprises houses and 
donkeys, which 'are both economically important and closely 
S r€aated.. indeed, it i§ well fcnb^n that horses and adHfceyS 
interbreed* 

.As u§ed 'herein, the term *thefapeuti dally 
effective amount'' is meant an amount of a Odmpdilhd of the 
rplresenfe invention 6f±setive to yield a desired therapeutic 

AO arespons§„ for example? to indude 'analgesia. 

The 'Spadifie " therapeutically effective amounts" 
will ,7 obviously, vary with such factors as the particular 
condition being treated, €fte *physical condition of the 
sufejeety the type of subject bein,g treated, the duratidn of 

1-5 the treatment, the nature of concurrent therapy (i£ any) , 

and the .specific Cotmulatidfi'g employed and the structure of 
'She Gompdund ox its derivatives. 

The compounds of the present invention may 
additionally be do'mbined with othea: medicaments to pifdVide 

20 §m 'Operative odrnbination . It is intended to ifrclade any 
fchemi'cally 'dolrrpaeible 'Sdmbinatibft bf phaarmafceut&feaily- 
active agents, as long as the ddmbihation does trot 
eliminate the .activity of the cdmpound of formula I. It 
Will be .appreciated that the Gompound of the invention and 

2g the other .medicament .may be administered separately, 
sequentially «dT simultaneously * 

.Me'Erhod'3 and phairma«ceutical carriers £02: 
preparation -df pharmaceutical compositions are well kndwA 
in the art, as set oiit in textbooks sudh as Remington's 

30 Pharfftacerutical Sciences, 20th Edition, Williams & Wilkias, 
Pennsylvania , USA . 

As u§ed herein, a "pharmaceutical Carrier v is a 
pharmadeuticaliy acceptable solvent, suspending agent or 
vehicle tw? delivering the compound -g>f formula X to the 

3S subject. The Ga^lle^ may be liquid or solid and is 

selected 'wifeh 'Che planned 'manner of administration in mind. 
Eadh carrier must be pharmaoeutically ^acceptable" in the 
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.s'ense of fieing compatible With ofeher ingredients of fehe. 
composition and -non injurious to the .subject; 

UK compound of formula I may be administered 
orally , topi'caily, Or parent er ally in dosage unit 
5 fo^ttMl alt ions donfeaini/ng conventional hem-toxic 

phafroaaeufclGally acceptable carriers, adjuvants, and 
vehicle©.. The 'term parenteral as used herein" includes 
•subdutfarieouS injections, aerosol for administration to 
Inffigs or nasal Cavity, intravenous, int.ramusGiila,r , 
10 intrathecal, intracranial , injection or infusion 
'techniques - 

Ehe present invention also provides suitable 
•topical,? oral? and patreixtesral pharmaceutical f oTfnUlafeiSRS 
'use in fehe novel methods OC fcrsa&ment of the present • 

IS iWSflbi-Sfl . The compounds o£ 'the present invention may be 
admiiais'te-red orally as tablets, aqueous oT '5ily - 
suspensions, lozenges, troches, powders, granules, 
ernul§l6n§., capsules, syrups or elixirs* The tsonaposifiion 
;for oinvcil use may contain One or more agents selected from 

2'0 the 'group of sweetening agents, flavouring agents, 

colouring agents and presearving agents in ordeif to produce 
phaaftftacoutiGally elegant and palatable ^-reparations . 
Suit.a'Me Sweeteners include Sucrose f lactose, gludose, 
aspartame or saccharin. Suitable disintegrating agents 

.2f include corn starch, methyl Cellulose, polyvinylpyrrolidone, 
:x r a*xthan -gum, bent ©nit e, al§inic acid or agar. Suitable 
iflavourinjg agents include peppermint oil, oil oi 
winte^g£-ee?i, cherry, orange 6r raspberry flavouring, 
STaifcabl'e preservatives include sodium .beiizoafee, Vitamin E, 

30 alph^tocopiierol , .ascorbic acid, me'fehyl paraben, prolyl 

parafeen or sodium bi.sulphite* Suitable lubricants include 
»ffia§nesium s'tearate, stearic acid, sodium ©leate, sodium 
•cMoride or 'talc Suitable time delay agents include 
•glyceryl monos'te'arate o-tf glyceryl distearafee. 'I&e tablets 

35 'G@nt.aiTi the active in^rediertt in admixture witfll fiofi-toxia 
pbanmaoeuticKally acceptable eswijsien&s which are suitable 
<fo>r the maraUfadtutfe of tablets. 
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These exgipienfcs may be, far example, (1) inett 
diluents,, «§.udh as calcium carbonate, lactose., calcium 
phosphate oar sodium phosphate,; (2) granulating arid 
dis integrating agents such as corn starGh or algiriic acid; 
5 (3) binding agents, such as starch; gelatin or acacia; and 
(4) lubricating agents such as magnesium stearate, sfcear-ic 
aci«d -or talc These tablets may be uncoated or coated .by 
kn^vfn techniques to delay disintegration and absorption in 
the gastroAhteistinal tract and thereby provide a sustained 

AO auction fc>ver .a longer period. .For example f r a Eime delay 
material such as glyceryl monosteatate olf glyceryl 
dist-earate r may be employed. Coating may also be performed 
usxng techniques described i.n the U.S. Pats Wos. 4 ,256 , 108; 
4., 16'6,^452; and / 4/26l,.874 to form osmotic therapeutic 

IB tablets 'for -control release. 

The compound of £o5rmula I as Well as &he 
pha^maceutically- active agent useful in the method of the 
invention can be admini-stered, for* in vivo application, 
parenteral ly by injection Or by gradual perfusion over time 

2 l 0 independently of: together . Administration may be 
intravenously, intraarterial intraperitoneal ly, 
intramuscularly , subcutaneous ly , intracavi ty , transdermal ly 
■or infusion by, for .example, osmotic pump. For ftn vitro 
studies the agents Tnay be added or dissolved in an 

§5 appropriate biologically acceptable buffer and added to a 
cell oaf tissue-. 

•Preparations for parenteral ^ministration 
include ,ster.ile aqueous oir non-aqueous .solutionis, 
•suspensions, and emulsions. Examples of non-aqueous 

30 -solvent's are propylene glycol, polyethylene glycol, 

vegetable Oils suGh as olive Oil, and iiajeefeable organic 
esteTs sucsh as ethySL oleate . Aqueous carriers include 
water, alcoholic/ aqueous solutions, emulsions or 
suspensions, including saline and buffered media. 

35 Parenteral vehicles include sodium chloride solution, 

Ringer" s detffcsrose, dextrose and sodium chlofride, lac tat ed 
Ringer's ijfat5raVeH6us vehicles* include fluid and nutrient 
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areplenisfoers.? electrolyte replenishers (su-Sh a§ these based 
on linger 1 s SexGrose) , and the lifce. Preservatives and 
other additives may also be preS6Stfe such as, for example, 
antl -mi fe~f obi a'l s 7 anfc i - oxidant s , chelat ing agents , growth 
I factors and inere gashes and the like- 

Generally, the &erms "feteafeiftg" , "fcrtafement" and 
the %&fc& ar'e ufeed herein to mean affecting a Subjsee ore 
feirS©.ufe to obtain a desir-ed pharmacologic and/or physiologic 
effect * The effect may be the alteration of the perception 

I'O of ftoalOeptive BtiWUll. The effect may be prophylactic in 
terms o.f compl£t-£ly t^r partially preventing a sensation,- 
G'ondifeion, sympfefctn fcr disease, ahd/ol: may be therapeutic in 
■faerms of a partial or complete removal of a seiasati5ri, 
condrition or 'symptom, or cure of a disease. Ift the context 

IS of analgesia, the t£rm "treating" cbvers the treatment of,- 
or f^eventiori of, the sensation of pain.. Treating* as 
used herein in any other context covers any treatment- of, 
or prevention o£» condition, symptom or disease -in a 
vertebrate , a mammal, particularly a human, and -includes: 
ta) preventing the condition., symptom oa? disease from 
occurring in a subject that may be predisposed to the 
condition? symptom or disease/ bat has not yet been 
diagnosed as having it? Cb) inhibiting the disease, i.e., 
arresting its development; or <c) relieving e>r ameliorating 

,25 the effects of tffte disease, i.e., cause recession of the 
effects of the disease. 

The invention includes various pharmaceutical 
•compositions useful for ameliorating a sensation (such as 
pain,) or disease* She pharmaceutical compositions 

.30 according to one embodiment <£f the invention are prepared 

by bringing a compound d£ formula -X, analogues; derivatives 
oT 'salts thereof, or Oeffibinati&M of e-orfipound of formula 1 
attd oii-e olr tnore phatmaeellti daily- active agelifcs into a t€>m 
suitable for administratis to a subject using carriers, 

35 exreipients and additives of auxiliaries. Frequently used 
carriers Or auxiliaries include magnesium carbonate, 
titanium di'oxide, lactase, mannitol and other sugars, talc, 
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"milk protein, gelatin* starch, vitamins, cellulose and its 
derivatives, animal and vegetable oils* polyethylene 
glycols afid solvents, such as sterile water, alcohols, 
glycerol and polyhydric alcohols. Intravenous Vehicles 
6 include fluid and hUt*rient xeplenis J he , rs . Preservatives 

include antimicrobial, anti * oxidants , chelating agents and 
ifiert Gfa'se® Other pfrarmac'eutically acceptable carriers 
include aqueous solutions, riori* to*ic excipients, including 
gaits ; preservatives, buffers and the like; as described, 

10 for ins'tctfice, in Remington's Pharmaceutical Sciences, 20th 
ed* Williams and Wilkins (2 0 00) arid The British National 
Formulary 43rd ed. (British Medical Association and Royal 
Pharmaceutical Society of Great Britain* 2002; 
fattp://bn£ .rhn.ne'E) , the contents of Which are hereby 

1-5 incorporated by -reference * The pH aftd exact concentration 
of the various components of the pharmaceutical compos i t ion 
are adjusted according bo routine skills in the art. See 
Goodman and Oilman 1 , s The Pharmacological Basis for 
Therapeutic^ (7th fed, > 198S) , 

'20 The pharmaceutical compositions ar£ preferably 

.prepared and administered in dose units. Solid dose units 
may b£ tablets/ 'Capsules atid suppositories. For treatment 
©f a subject depending on activity of the compound, manner 
of .administration, .nature and severity of the disorder, cige 

2S and body Weig J ht o£ the subject, different daily doses can 
'Be used. Under certain circumstances t however higher or 
lower daily doses may be appropriate . The administration 
of the daily dose can be carried 6Ufe both by single 
administration ih the form o£ an individual do§e umit or 

30 else several smaller dose units and also by multiple 

administration of subdivided doses at Specific intervals. 

The pharmaceutical compositibns according to thfe 
invention may be admiiiistef ed locally or systemicaliy in a 
therapeutically effeeeiVe dose. Amounts effective for this 

35 use will, of course, depend on the severity of the disease 
and the weight and .general state of the subject. 
Typig^lly, dosages U'sed in vit^o may provide useful 
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guidance in the Amounts uB6£ul l&or in Situ administration 
■'of the pharmaceutical composition, and aftimal Tnod^ls may be 
used bo determine effective dosages for treatment- of the 
cytot-oxid aids effects Various considerations a-re 
'5 described* e.g., in LaTigear, Science? 249: 15.27, (1990)* 
Formulations for oral use may tee -in the form of hard 
gelatin capsules wherein the active ingredient, is mixed 
with an inert solid dil1aefi\t,, for example, calcium 
Ga'rboTVatfc, calcium phosphate of kaolin. They may also be 

10 in the form o'E Soft gelatin -capsules wherein the active 
ingredient is m-ixed With Water oaf an oil medium, such as 
pean*u't o*Ll l7 liquid paraffin or olive oil . 

.Aqueous suspensions .normally contain the active 
mateariarls in admixture with eStcipietits suit- able for the 

IS manuf aGtrasre 5f aqueous .suspension* Such excipients may be 
(1) suspending agenfe .such as sodioTm carbCxytnetfeyl 
<Gelluiose. 7 methyl cellulose, hyd^oxyo53f6pylmethylGellulose r 
sodium .alginate, polyVihyl|>yrro.lia6ne, gum tragac-anth and 
gum a'cacia; ('2) dispensing or Weeeirig agents which may be 

20 fe) naturally occurring phosphatide such as lecithin; (b) a 
condensation product of an alkylene oxide with a fatty 
acid, ,fio-r example, polyoxyethylene stearate; (c) a 
feon&en&atiori product of ethylene oxide with a long chain 
'aliphatic alcohol, for example, heptadecaethylenoxyceeafioi ; 

,25 (d) a conde-asation product of ethylene oxide With a partial 
ester derived from a fatty acid and hexitol such a§ 
polyoxy ethylene sorbitol monooleate 7 o3: (e) a condensation 
gafoducfc of ethyiene oxide with a partial ests&af derived from 
fatty 'acids and hexitol anhydrides., for example 

3'0 ;poiyfe^ethyleft§ sorbitan monodleate ; 

The pharmaceutical compositions may be in the 
form tD'f a sfcefile in.jeGt-abie aqueous or oleageHoug 
suspension-. This sttspeng;i5fi may be formulated according 1 to 
'known methods using those suitable disposing or wetting 

3B agents 'and suspending agehts WhiQh .have Been -mentioned 
.fc£s>v-e. The ste5file injectable preparation may also a 
sterile inject^fele sgivife&oSi -Sir suspension in a iion-tpxia 
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paafeftfcerally- acceptable diluent or solvent r fojr example, as 
a solution in i , 3 -butanediol . Among the acceptable 
vehicle© and solvents that may "be employed are water 1 , 
Ringer '.s s'oluti'on, atid i&otbnic sodium chloride Solutions 
5 In addition, Sterile, fixed oils are conventionally 
employed 'as a solvent or suspending medium. 'For this 
purpose, 'any bland fiXfed oil may be employed including 
.synthetic mono-6r diglycerides.. In addition, fatty acids 
such as oleic adid find use in the preparation of 

1«0 inj £c tables 

•Compounds of formula I tasty also be administered 
in the form of liposome delivery systems, such as small 
Unilamellar vesicles., Iarg6 unilamellar vesicles, and 
multilamellar vesicles. Liposomes can be formed from a 

15 Variety of phospholipids , such as cholesterol, 
s'beary limine , 'or phosphatidylcholines. 

The compounds of formula I may also be presented 
for lise in the .form of ^et&£inary compositions > which may 
.be ptepaired* for example; "by methods that are conventional 

2 0 in the a^t . Examples 5f such veterinary compositions 
.include those adapted for* 

la) 'oral administration, external application; for example 
drendhes (e*g. aqueous or non-aqueous Solutions or 
suspensions); 'tablets oaf boluses; powders, granules or 
25 pellets for admixture with feed stuffs; pastes fox- 
application to the tongue; 

(b) paif^nteral administration foar example by subcutaneous, 
intramuscular or intrav^ncTus inj-ection, e.g. as a sterile 
solution or suspension.; or (When appropriate) by 
30 i'ntramamm&ry injection where a suspension or sfclutibn is 
.introduced in the udder via the teat; 
(■g) topi.oal applications, £*g. as a cream, ointment or 
S.pray applied to the skin; or 

i&) intravagihally, e.g* aS a pessary,- ctfeam or foam. 
35 Dosage levels of the compound of formula I of the 

present invfe-iYtlon are of the order of about b.S mg to about 
20 m§ per kiSLfcgram body weight, with a preferred dosage 
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range between about O.J> mg to about iQ mg pear kilogram body 
weigfht pe^ day (from about i mg to about 3 g pet pafcienfc 
per day, but in : fehe case of palliative c-aife patients about 
6 g t-b 'abbut- 1<0 g pea? patient pet day) , The amount of 
S active ingredient that may be combined With fche carrier 
materials to produce -a single dosage will vary depending 
olpbn feh£ host treated and the particular mode of 
administration. For example, a formulation intended for 
oral administration tb humans *ma'y oontaiia abo&t S "mg to Ig 

liO ©£ an active compound with an appropriate and convenient 
amounts of carrier material which may vary from about 5 to 
95 percent of the total compos it ioh_. Dosage unit forms 
will generally contain between from about S mg to SOO mg of 
.active ingredient. 

IS Optionally the compounds of the invention are 

.administered in a divided dose . Schedule, such that there 
are .at .Least two administrations in total in the schedule. 
Adm-ini'st rations are given jpref e*rably at least every two 
hours for up to fbur hours or -Ibngerr; foT example the 

20 Compound may be administered eVe^ry hour 6:r every half hour. 
Tn one preferred embodiment, the divided-dose regimen 
dbmp rises a .second administration of the compound of the 
invention after §in interval from the first- administration 
sufficiently long that the level of active compound in the 

.23 blood has decreased to approximately from S~30% of the 
maximum plasma 'level reached 'after 1 the £irst 
administration, so as to maintain an effective dontent of 
active agent in the blood. Optionally one or ffio£-fe 
subsequent administrations may be given at a G©5?Tes£>bnding 

3 0 interval from each preceding administration, preferably 

•when the plasma level has decreased to -approximately f rbm 
Ld-BOft of the imffiediate,ly=preoeding maximum. 

Ife will be understood, hbweVer, that the specific 
•dose level foS: afiy particular patient will depend upon a 

3S variety of factors including £he activity -of the dpaeific 
.*60mpouna employed, the age, body weight, general health, 
sex, digt, t^me ot administration,, route bf administratibn, 
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ratfe of 'e5fGTet4-on, drug combination and the severity of the 
particular disease undergoing therapy* 



The invention will ndw be described in detail By 
way of ref Safe-race only to th£ following non-limiting 
e^aTfiples atad drawings.. 

I'O Example 1 Preparation of precursorg YN-X-NHj, where X is 
jBgraigfafe chain alkylene 

'Methb&s of 'synthesis of atniTie precursors of 
Gompounds containing a straight -chained alkyl g.roup as telle 
IS* spacer ''group U X" are disclosed in PCT/AU99/00062 f the full 
dis'Gl'b'§ure of 'whieh is incorporated into this document By 
ferfrer^noe. 'This method yields the precursor GbTftpound 
YRl m CH)<$fflk. One example -is provided below, 

2'0 Exam ple la Jlrep arat ibn of 3 , 6=fais (t-butyldimethvl- 

■silo^ y) ~7, 8 ~didehydgQ' -j4,'5=epoxY-r7- (2- 
cyanbe tfeyl ) m or phinan 

v Ref : J*.A s Bell and G. Kenworthy, Synthesis? 
650 = 602 ? 1971. 

25 3 ,-<6 -Bis ( t -butyldimetfeylsiloxy ) - 7 ; »8 -didehydro-4 7 5 - 

epoxymorjDhifian (6.2S g ? D.-S2 mmbl) was dissolved in 
•absolute ethanol (3 "mLO arid acrylonitrile (0.07 'ml, 
1*0 mmol') Was added dro^wise &t robm temperature-. The 
reac'tibn mixture was stirred at room temperature ovethighfe, 

3*0 and the solvent was evaporated under reduced pressure Go 
gi^e a white 'solid {0.26 g, -90% yield) . 

LBxamale ijg P^paS-atlbn of 3 r g-bis(£- 

'butvldimefeftylsiloxy) - 7 ; 8-didehydro-jj,;^-gp6xy^ 
51 IT^JMlinbprQpyl) mogfehixlaA 

A solution o£ 3 # €-tois(fe-butyldimethylsiloxy)«7 / 8- 
dJLdehydrb^/S^epoxy-l?- (.2-oyanoethyl*) morphinan (200 mg, 
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0.3 6 mmol.) in dry ethyl ether (§ ml) was added cteopwise t-6 
a suspension of lithium aluminum hydride (0.13 g, 3.6 mmol) 
ifi -dry efehyl e'ehfea: (-5 ml) . After stirring for 3 h at room 
fcemp'earatuare the reaction mixture was added wafe ether 
5 followed 'by 10% Sodium hydroxide 11.3 ml) . The solution 
wajS fiilteared? and 'the white precipitate was washed with 
'ether* ^he etheir layer was evaporated under reduced 
^-res'su-re to give t-hfe amine as a clear liquid 
(yield ^ 0.2 99%) 

10 

Example 2 Preparation o£ precursors YN-X-NH 2 where X ±m 
branched chain alkylene 

Examples l,a and JLb are repeated using the following readily 
available compounds in place of acrylonitrild; to yield the 
IS e©rre«sf>6nding arfiine precursor $N-X-NHa in which. X is the 
corresponding branched chain alkyl . 



'2© 



■ffieffiaeryloiiitrile Gfotonofiltrilg Gis-pent-.2-ene nitrite 

/ CN CH S Q. 

pr ton 



Example 3 Preparation of ■greeujrsprs YN-X-NH? where X is 
branched chain alfeyleae 

• 

As an alternative to Example 2, precursors 
3£ YN-X-NH-2 are prepared toy reaction of the defnefchylat-ed 

opioid 'with <*-aminoadida yielding &A amide, which can be 
reduced to an amine containing a branch chain With ofte 
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darBon afe6m in the spasear. A Wide VaSriefty 6f a^aminoa-Gids 
•ate c-Gmmeroialiy available* 

oproid-NH+ HO^O^NHg ^ opioid=N=f =CHHH2 



Ik 

UA1H 4 



As another al'teasnafe-ive fco Example 2, ami no acids 
§ ('e.g.. 3 -emi-nobufea-noiG ae-id.) are used to produce compollrids 
wi'e'h a bjcafiGlaeGL chain gjro'up With three carbon atoms in fche 
ma ch-ja 1,51 

opioid«,MH + R0 2 C-CH.2=GH-NH2 opioid=N=<^ 2 OH 2 -<pNH 2 



\ 
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Example jj Preparation of precursors YN-X-HH 2 where X is 
alkenylene 



Nl4 2 -COH 2 3 i ,--CHO 



Protecting 
Group 



PC=NH=(GH2) n -GM0 



HO=(CH2)„=fir 
PPh 3 

HO-CCKIiOn-PPhj+Bf- 



PG=NH-(OHa)}, 



1 1 brominale 
v 2.-0PIOIE) 



PG-NH-CGH^ 



^CCH^) n =N-oprom 

3-. DfepfdteGt'ion 



H NH-(CH2)ri 



S fGff 2 ) n -N-OPIOID 



10 



The method disclosed in ALbeck, A. et al, 
Tetrahedron, 2000; 56, 1505-1516, is USed fco prepare the 
compound Qontainiajg the pro t feet ed amino -group at one end 
and hydroxy group a.£ the other end illustrated ikn the 
'S'cfteme .set out above. This compound is then bfofninated 
(step 1) Using the irtethpft afid conditions specified in D. 
Poi^ler -et .al, atett . Iifitt., 'Vpl 35 } 7, 1651, 1995. The 
;ba?ominat^d product is footed with t*he opioid using" the 
conditions and methods set out in one of the following 
t&ree references: 
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1. NaOH/isop-rqpanol - Ijimandv, V.S., Myazina, tf»V. 2h, 
Prikl Khim. 1988, 61(10), 2365-8. 

2. -. 'KOHytriethyl amine - Mohrl, K. Suzuki, 1C, Usui M, Isobe, 

K,, Tsuda, Y. Chemical & 'Pharmaceutical Bulletin 1995, 43 
5 (J.), 159=-6i. 

3. Cs"OH = Sal-vatore, R. Nagle, A* Schmidt, S. Jung, K. 
Organic L-ettexS, 1999, itl2), 1893=96. 

Tfcereaf ter, the amine is dep-rotected .following 
the method and conditions outlined in Albeck et al, to 
10 yield YN-X-NHa in which X is an alkenylene. 

Example 5 Preparation oiE fe-cfecursorB YN-X-NH? where X Is 
ether -■containing alkylfene 

is Standard ehemioal areafetions" can be used in the 

segjiaenc^ outlined below to prepare precursor YN-X-NHa in 
Which X is an ethe¥-5ohtaining alkylene. The individual ' 
reactions are conducted in Standard conditions for the 
•glv-en .types -of reactions. 



'2 & 



V MIT - YN-^>< 



n= 1,2,- 

or 



n-lA- 



>2\ -GO&Et ReduotT6ft 
YNH 4 ^ >C0 2 Et ^ 2 



YN 



Hi\SI)oii81\Keep\5PECi\Pdl.Vchi& Pftov.doc 9/10/0* 
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YN 



n=l,'2,- 



2= 



YM' 

NH 2 



An alternative route £or the synthesis ©,fi the 
precursor YN=X='NHi in which X is afi efeher-G*oh*eaittihg 
alkylene is outlined fcelaw; Again, eacR individual 
■reaction is of a standa-rSl elass o£ reactions 

Alternatively 



YN 



1 



Bf 



YN 



Oh 



DiSHylene glyeol 



either Mitfuntfbu 
Or 

i 



Example 6 Preparation of subject aini-M-nes jgonj XH C X=*NH* 

10 Onc^ the p-f ecuf &6f ^J^X-NHs has been 

synthe'si's-ed hy one of tire methods outlined aboVd (or 
belew).? the acnidinS i»s synfcheslsfed by rfeaefcirig fehe afnifie 
YN-X-N'tfe with the -appropriate imidate . The conditions for 
tJhis reaction are as «set forth in Sandlel:,- S. K., Kaifd, W. 

IS Zmi'da't&s in 'O&gZtni'G Chemistry; Academic PFfc-ss, New Yorlc, 

23l2 t j Chapter .8; 3 7 jsag'es 268-300, This is iliULsfera.t-ed 

Ln 'the £&W.ewing a?e action scheme with the gfchyl imid^fee* 




Using this pr«G©e"duf i & , &he following compounds axe 
p-rfep^red £ torn Cfie given s'feal-bing materials : 

Opioid ZIRlflat6 Produce 

Mo'-rphine 



iMorptoiSfife 




3*6 Morphine 



Morpfti&e 





.5 Morphine 




10 




® f £io£€ Imid&fee &miciirie 




fchi'o* 

Example 7 Synthesis of (5of, 6cQ -7, 8-didehydro-4 # 5 s 
10 epoxy^&7^ ( (N-pheny lprogionamidino ) -propyl) mo rph'inaru 3; 6 = 
aibl (RRS^g-&8,) 




IS <F*repa^at-i«on 3, g-M-3>f;g~jM 

ai&efty3!eo~ 4 , B-epBBty~ J 7- ( W~phenylp*opi'<2hami ain&) - 
propyl) morpftliZaii . 

■Bfe'fey-l /N-phenylp>ropan4mida1:e was prepared aoGoifciifig Go She 
20 jpYocedu^re d-isGAo'sed in Sandier and Kar© (1972) (see Example 
•6 foT full arfeJEelrfeTjfee) . A solution of freshly prepared ethyl 
N^h^yl^aropaninvLdate (8a rag, mmoll in ^ofetonitrile 

:(1 ml,) was added to a solution of 3, 6>-b£s 
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bia^lditnethyllsiloxy) -7 ? 8~didehyd-r©-4 ? "g-epoxy-i?- (3- 
•alninbp^pyl ) tftorphi nan (200 mg,- 0.359 mmol) in aoefcon-itrile 
(1 ml} and methanol (i ml) and was stirred overnight at 
room tempera tu-re under N^-. She 'reaction mixture was 
5 evaporated to dryness aftd fctte dmd^ residue was purified By 
Golumn chromatography on si-lAoa gel using methylene 
emibr&de/ tnet'haTi5l/ atnmoniWi Hydroxide .9 ill 0.1 to give Che 
p^6&e;Gfc§d 'amidims as a "Whifea solid ( 0,.a.48 g, 60 % yield) . 

10 Pr&paFaZ&cm Of Sot) ^7., 8-aid&hyard-4, E-i>p§xy-17- ( (!£?- 

&8) 

3 , 6 -bis ( t-bufcyldimetliyLsilo5cy) -7 , 8^didehydr6=4, 5 -epoxy^lT^ 
13 ( CN-phenylpr5pi0n^midin6) -propyl) ^mprphin'ari (L43 QQ, 6*208 
mmol) in methanol (.10 ml) was added ammonium ifiuooride (0-. 0 8 
■g, 2 . 0§ mmol) 'and the' reaction mixture was stirred 
overnight at room temperature under 3tf 2? The reaction 
'mixture was evaporated to dryness and the cTude was 
^'0 pu^iflSd By column chromatography on silica gel using 

methylene ohloride/methanoSL/ammonium hydroxide 952*5 0.2 to 
Ifiv^ tiife amidine as a whiLtfe solid (82 mg,- 8S% yield) . M.£. 
i«B-i*0 °C WCSl fea.lt) 

2'B 

'Example 8 Synthesis of (Ja, 6a) -7 , 8-didehyaro-'4 , 5- 

ep6xy-47 - O^aGetramidinopropyl^niorphinan^ 3, 6-diol ( t KRS-6- 
4.1) 




GHf 3 



# • 
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•clJL'&e'hjyd'ro**^ , 5 - ejpoxy-lT? - f J -acetajnidiiiqpjropyl ^ moxphiftazi . 



£ A solution of ethyl a-G-etimidate hydrodhl&ri&e (0,03 s ? g, 
0 .295 mol) and 3 , 6-bis (t-butyldimeGhylsiloxy) -7 , 8 = 
didehydro~4,/S = epoxy-17- (3-aTninop^opyl)!norplyLnan (i§0 mg p 
5*S'6§ mmo-l) in adetbni&rile (1 ml) and methanol (1 ml) Was 
stirred at raoin CrSmpSrat-ure for 3 days; The ireacfeiori 
14 mixture was evaporated to dryness and the dtude residue was 
tfhromatographed on sOJlea gel using methylene chloride/ 
me«thaiaol/ ammonium hydroxide 9:2:0.2 as the eiuenfc to give 
tiie protected ami ding. -{0.139 g, 86 % yield) 

1M &jrep'aTatioTi of (Sot, $ql) -7, '8~d&deh¥dTo-'4, S-epoxy-17- (3^ 
&c.et:amiaiLfroparopyl J„ S^diol CKRS-S>-41) 

Ihe protected amidine was depr5fc-eGted using amm'oliillin 
fluoride in methanol lisifig fe.he same procedure ctesdribea in 
,20 Example 7 'to give ICRS- 6-41 as a white .solid (74 ffig, 86 % 
yield.) M-.P.. IS 6- 160°C. 

Example B SyfifcBes Lb &£ { 5a s 6a) -1 , 8- diaehvdro ^ 4 , 5 ~ 

epoxy-17- ( (N'P&enyl'acefeainidino') =protjyl ) mofphinain ? 3, 6-diol 
£5 .(KRS-6-51) 




HO* 




iSa, 6ot)<*l r -8-dIdehydro-4 , 5-epoxy*17- •( <N- 
phenyl ace-tami-dino) «pf 6g>yl ) morphzlnan , 3 6-diol (KR§«6-I>i) 
was prepared following the procedure detailed in Example 7 
using ethyl N-phenylaceMmidate which was pre^alred 
5 according tt> ,San*dler and Karo (197.2) * M,5> 5 120 & C. 

Example j.0 SynfcResa-s 6f_(j5c*> 5cy)-7, 8-aidehY<lro=4 / 5- 

epoxy-17- < (N- (2 -ethylplienyl) propionamid-lno.) - 
propyl Emo^Riftan, jb,. 6-diol (KRS-6-73l)_ 

3.0 




KR'S-6-71 



pjrepajrafeioft of 3, 6-Jbis rt-JbutyldimethyJsiJoxy; -7, 8- 
<£id&iiyd:r*d-4, B-&p'oXy~17~ ( (N~ (2-ethylphenyl) piropipnawidind) - 
1,5 propyl ') fhorphltran ,* 

Ethyl .N- (2 -ethyl phenyl ) -propanimidate was prepared from 2- 
et-hyl aniline and triethylorthopropioiaate . A solution of 
ethyl -N» (2-ethylphenyl ) -prfrpariimidate (0.235 cj, 0*0011 mol) 

20 in .acetbnitrile <1.5 ml) was added to a solution of 3,6-*bis 
(t-'butyldimet.hylsil'oxy) -7, S^didehydro-4 5-ep6xy-17- (3- 
aminopr 6g>y 1 ) thorphijia-n (0*425 g, 0;76 ffimol) in acetonitrile 
(1 ml) and methanol ( 1 ml) , The reaction mixture wag 
•stirred for 2 days at room temperature under $uid 

-25 evaporated to dryness. The crude was chirbmabogxaphed on 
silica gel using methylene ch-loride/ methanol/ ammonium 
hydroxide in 5:2:0,. 2 ratio to give the protected amidine as 
a thick liquid ift «8S% yield, 
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Preparation Off (Scl, Cot) «7 7 8-didehydro-4 , E-epdxy-17- ( (N= (2 = 
r e'Whylphenyl.) p'r'qpi onam^e&n'o} -propyl ) In&Tphi'iian 7 2 f 6^ dioi 

! S J T,h r e amidine wa§ dep^otecfe^a 'usin'g ammonium flu5riae 

according to the procea^rg outlined in Example 7 above and 
purified by column GRromafeogx-'aphy to give KR'S-6-7i as a 
White solid in S7% yield. 'Ifl.'P. r58-59 & G. 

I'O /Exainp-ie 11 Sytithes 1,3 of ( 5ob Sg) « 7 7 8«didehydr6~4., 5 -epoxy- 
17 - (N- (A w J^Qg@ph^yl l ),filfeM^II^4toxp) -prx>pyl~)inorphinan? 
3.6-diol (KRS«6*98^ 




15 B'tPa^l-ig- (4-fluorophenyl) -propioriimiaafce w&s prepared 

•from 4-rfiuoroaniiine arid triethyiort-hopropiona.te . 7k 
•solution ©f ethyl -N- (4-£lubrophenyl) -propionimidate (0.114 
g, 0 . 5'84 mmol) in acetoiiitrile was added to a solution oJ 
,3, *(e-teut5yiaile>^) -7 ? '8-dide^ydro-4 7 S-ep(5xy-17-N- (3- 

£5 aminopropyDmorphiftan (.S'lO mg, '0,-44:9 Iran©!) ifi acetOTiitrile 
(1 mL3 and methanol (1 ml) . The reaction mixfclire WaS 
stirred at r&om temperature under and was monitored By 
TL-C. After stirring for 2 days, the reaction mixture was 
evaporated to dryness and the crude was Ghiromafcographed on 

25 silica geil using methylene Gt1L0ri.de/ methanol/ ammonium 
•hydroxide in §: iVO*! ratio tt> give the t= 

butyXdimethylsilyl protected amidine. This was deproteofeed 
'as dests^ifoed i'n Example 7 t6 §ive K&S-6-98 aS S 'Wfiifce Solid 
in 4*3% yield. (M.P. 1<D6 P C) . 
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Example 12 Analgesic Activity oi KRS-g-48 

T'esting oji compound KRS-6-48 Was c&S;rifed oat 
mide.^ contract by MDS Services =■ Taiwan Ltd. KRS-6-48 wa,s 
B -evaliaa'tfed for possible analgesic activity iTx the 

phe^iyL'gUinone-jLndu^Ged writhing model in mice (Sie§mund erfc 
,ai> XBWl r ) -. A Serial 2«f6ld dosage XrSuriance *wia:s used in the 
fe'est? fXttm 128 'mg/kfcf to i mg/Tcg -(8 d©-s-§§ in tStal) . Groups 
of 3 male or female ICR r mice weighing 22±2 g were employed* 

1*0 Va-iriaaat doses (3L, 2., 4> 8> 16, 32, 64 and 128 mg/kg) of 

Vest Substances 'Wfer'e a'&miriis't eared intraperitoneaily (IP) . A 
^•ehitfle of 2% Tweeft 80 in 0.-9% was used £or the 

intmpmrit£>nfeal .injection. The control group received 
v^ehidle alone.. -Phenyl qui none (PQ) at dose of 2 mg/kg was 

1% &Qjeabed iftt-ra;peritoneally 30 minutes (IP) aft'er test 

substance, and the number of writhes exhibited during the 
following S-&0 'minute period was recorded. A deduction in 
the ^utribet of 'writhes by §6 percent or m'bre (Sl0%) relative 
fed fe'fte velii0le-1«e&ted group indicated 'possible analgesic 

10 activity. 
KRS-f »4fl 

Ve;ry significant activity was found for KRS-6-48 
at 'doses of 12 8/ 64 j "32 and 16 m'g/kg» These results are 
summarised in Table 1.. KRS-6-48 did not exhibit -Straub tail 

25 behaviour at any d*5§^§. Ifte Straub test is ati ihdidafcbT of 
CMS activity. In contrast t& this findifig, in tespohs'e to 
motp'hiftfe at 3 mg/R-g* 2 of 3 test animals exhibited the 
Straub t-'ail phenomenon. Thi'g indicates that KRS-6-48 is 
able to exert an aaMLlgesiG effect without a central effect 

3$ -on the central ne^-votts system. At 128 mg/kg (IP) , 3 or 3 
test animals exhibited twitch and muscie relaxations 




TabAe | 

Aaialge'sia in th& PSrenyl qui none Wgi fehin g Modfel 



Route Do&e 



N No-. 6£ Wrifchings % Ihhibitioh 

Xndividuf al Average 



Vehicle 
(£.% TOeen 
80/0.9%NaGl) 





lOml/kg 


1 


'•* T- 

15 










2 


13 










3 


10 


13 






Img/kg 


I 


10 










2 


20 










3 


13 


14 


0 


IP 


2mg/kg 


1 


8 










2 


20 












10 


13 


b 


TP 


4ing/kg 


i 


lo 










2 


8 










3 




9 


31 


IP 


Bmg/kg 


i 


12 










2 


4 










3 


g 


7 


46 


XP 


16mg/kg 


1 


1 










2 


13 










3 


4 


6 


54 


IP 


S2mg/kg 


% 


0 










2 


1 










3 


l 


1 


92 


XP 


64mg/k§ 


1 


0 










2 


0 










3 


0 


0 


10«0 


TP 


128mg/'kg 


i 


s 










2 


6 










3 


0 


6 


lO'O 


IP 


3mg./kg 


1 


0 










2 


6 










3 


0 




150 



nrVttioaal\Ke«pN$BECl'\P«iycliip t&Iov.aa^ 9/56/B9 
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Example 13 Analgesic Activity of .KR;S-6 7 41, KRS-6-S1 and 
KRS~6=71 

S testing -on compounds KRS-6-41 and KRS-g^Si was 

also carried out Under eamtact by MDS Services - Taiwan 
.Ltd* The §tudy was designed to evaluate the effects of the 
f Gornpbunds -as analgesias in the phenyl^inone- induced 
writhing assay described iri detail in Example 10 (Siegmund 

10 fet &lj 1957) . 

Xn each case, a serial 2=fold dosage variance was 
used ia the test, from 128 mg/kg to 1 mg/kg (8 doses in 
total,) . Groups of 3 .male felnhale ICR .mice weighing 22±2 g 
were employed. A serial .2 = fold dosage variance was used in 

15 the test (8 doses in total). Variant doses (1, 2, 4, 8, 16, 
32 ? 6'4 and 128 mg/kg) of test substances were administered 
intraperitoneal ly <lP) . A vehicle of 2% Tween 80 in 0, 3% 
NaCl Was used for the intraperitoneal injection. The 
control group received vehicle alone. Phenyl quinone (PQ) at 

2-0 dose of 2 mg/kg was injected ihtraperitoneally 3 0 minutes 
'(IP!) 'after "test substance, 'and fehe iiumbei: of writhes 
'exhibited during the following §-=10 minute period was 
•recosrded* A reduction in the number of writhes by 50 
percent or more (>&0% r ) relative to the vehiole-tifeated 

'25 «groL2p isdia'ated possible afialgesie activity* 

■KK5-6-41 

After administration by intraperitoneal 
ifij Action/ a moderate level t>f inhibition of writhing in 

30 the .mioe was fcTUft'd for KRS-6-41 at doses of 32 r 16, 8 and 4 
mg/kg* These results are summarised in Table 2. At the 
•higher doses .'of 128 Ixig/l^g, .3 of 3 test animals died, and at 
§4 mg/kg 1 of 3 test animals died. Nbfie exhibited Straub 
tail behaVlOU5r ? Whereas 2 of 3 fceSt animals exhibited 

31 S'traub tail behaviour 'with doSes of 3mg/kg of morphine HGl, 
This indicates that KRS-S-41 should exhibit a moderate 



Ht\obonal\Xcqp^SPEGI\PG£tycKip Prov.dbc '9/10/tft 



# • 

analgesia effect without a o^xutral effect on tlie central 
nervous system,; 

S AffceS- administration by iliEiraperifcaneal 

Injection, 'significant activity was found for KRS = 6-il at 
■ass©S o£ 64 and 32 mg/fcg. These results are summarised in 
Table 3* At doses of 128 trig/kg '2*1 of the 3 test animals 
•died within IB minutes, arid. 2 of the 3 test animals 

1® exhibited tremors and edema-; None of the best animals 

exhibited Straub tail -behaviour, thus indicating that KRS= 
€-S'l is 'abl^ to exert an analg*esic effect without a central 
effect -on the central nervous system. Mo^hine-HCl , *afc 
3\mg./3cg produced Straub tail pheti'Om^fioTi in 2 of 3 test. 

II animals, KRS-6-51 accordingly Sorapared well against 

After administratioli by intraperitoneal 
£0 lii'lection., .significant activity *was found for ,KR'S = 6=»71 at 
doses of 128, 64,, 3.2 7 16 ? 8 and 4 mg/kg.. These results a-re 
•summarised in lable 4-. No"n£ of the tesfe animals exhibited 
'Straub taJil behaviour? tihOS indicatiHg that lOfeS-g-71 is 
able to exeart aft analgesic effect without a central effect 
2§ on the central newo^s 'system, Morphine-HCl, at 3'mg/kg 1 
produced Stiraub tail phenomenon in 2 of 3 test animals. 
KR-S- 6 -S! accordingly compared very wfell against tnoTphifie- 
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Example 14 In Vitro Opiate RecepEor Binding Assayg 

To 'GharaGtearise the target .§p§G.i'£ioity of ehe 
S compounds,- KRS-6-41? KR'S-§-'4 8 and YjRS-6-SI were tested at a 
GbnGenferafcion 6.f 1-OfiM tor their ability to inhibit the 
binding oi. a -radioligand to human S=>, K= , or p,=>opiate 
reGeptoar-s &m vitro using GOiruiie-r'Gia-i-iy available as'says fMDS 
Pharma Services; -assay ©analogue hurfibers" 260110, 260210 and 
ID £-6'04if) respectively) » 

She .results these assays are presented below. 

Percentage inhibition of radioligand binding to human 
opioid receptors in vitro by test compounds (iOpM) 
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It will be appaareiat to the person Skilled in the 
aift that while the invention has been described in somS 
detail for the purposes of clarity and unde:td tending, 
2*0 variDus mocLLfii cations and . r ait.er.ati©1i'g to She emB6dimen't.s 

and .methods -described .herein .may Be made without departing 
f'arom the Scope -of t-3lS iriv&ntive concept ^disclosed in fchls~ 
speci £ tucati o'n . 

. References cited herein and below axid are 
a§ A-ncorporafeed heSr-eih by this af &f e^ence . The discussion of 
[references states what their Authors assert; alrd ilhe 
applicants reserve the right to challenge th"e &CcWraGY and 
!pe5±iLfremey of the .cited docume-nts. It will be clearly 
u-ndear&feQod fehaU, although a: number o£ prior art 



# » 

- so - 

Iputoll'Sati&h'g &re tfef 'erred to herein, this reference does 
•not ''constitute an .Sdmis'sifctfi that any of these documents 1 
forms part of the common general knowledge -in the art, in 
Australia of in any" o'fchesr Gauntry 5 
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